Ligand binding and conformation change in the dimeric hemoglobin of the clam Scapharca inaequivalvis.
The reaction with carbon monoxide of the cooperative dimeric hemoglobin from Scapharca inaequivalvis has been examined by flash photolysis. In the nanosecond time range, geminate rebinding of 5% of dissociated CO occurs with a rate constant of 1.4 x 10(7) s-1. There is a change in absorbance of deoxyhemoglobin following photolysis at a rate of 1.2 x 10(6) s-1, consistent with a shift in the position of the Soret band to longer wavelengths. The amplitude of the change is proportional to the population of deoxydimer. In much of the Soret region this change is greater than the absorbance excursion associated with geminate recombination. There is at least one other slower change associated with the singly liganded species. Geminate rebinding of NO has components of 50, 8, and 0.035 ns-1, accounting for 75%, 25%, and less than 1% of the total reaction observed after a 35-ps photolysis flash. Simulation of diffusion of NO by molecular dynamics shows the ligands moving from the heme pocket to a subsidiary space between the edge of the heme and the surface of the protein.